Effects of BWH-4 anti-CD4 monoclonal antibody on rat vascularized cardiac allografts before and after engraftment.
We studied the effects and mechanism of action of BWH-4, an IgG2a mouse antirat CD4 monoclonal antibody that recognizes a distinct epitope on the CD4 molecule, in LEW recipients of (LEW x BN)F1 vascularized heterotopic cardiac allografts. Ten animals received daily injections of 700 micrograms BWH-4 for ten days after engraftment. Median actuarial allograft survival was 37 days for the treated animals compared with 7.5 days for controls (n = 6). There was depletion of peripheral blood CD4+ lymphocytes to 4 +/- 1% one week posttransplant (normal = 48 +/- 4%, n = 6). Six additional animals were treated with a lower dose (100 micrograms) of BWH-4 daily for ten days. Median actuarial allograft survival was 10 days and the circulating CD4+ cells decreased to 30 +/- 6% at one week posttransplant. All six low-dose-treated animals mounted an anti-BN alloantibody response by 3 weeks, while only one of the ten high-dose-treated animals had positive alloantibodies two weeks posttransplant. Lymphocyte-mediated cytotoxicity against donor lymphoblasts was completely abolished in the high-dose-treated animals when compared with acutely rejecting controls. We also used low-dose (100 micrograms) BWH-4 to pretreat eleven experimental animals for 7 days prior to engraftment. The circulating CD4+ cells decreased to only 12 +/- 2% on the day of transplantation and 26 +/- 9% one week posttransplant. However, six (55%) pretreated animals survived more than 55 days. There was a 66% decrease in lymphocyte-mediated cytotoxicity against donor lymphoblasts when compared with acutely rejecting controls. We conclude that the anti-CD4 mAb, BWH-4, prevents acute rejection of vascularized heterotopic rat cardiac allografts; this effect is mediated by depletion of the CD4+ T cell subset, suppression of alloantibody production, and inhibition of lymphocyte-mediated cytotoxicity.